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INTRODUCTION 


Diabetes mellitus is the most common endocrine 
disease. The true frequency is difficult to ascertain 
because of dif taring standards of diagnosis but probably 
it is between 1 and 2 percent. The disease is characterized 
by metabolic abnormalities; by long-term complications 
involving the eyes, kidneys, nerves and blood vessels; and 
by a lesion of the basement membranes demonstrable by 
electron microscopy. 

The first clinical description and the name of 
diabetes was given almost two thousand years age by 
Aretaeus of carriaicl'^cia. 

There has been a greater increase in the number of 
diabetics in the past few decades than can foe explained 
by the general increase in average age of the population. 

In the United States, diabetes statistically holds seventh 
place as a cause of death and third place as a cause of 
blindness , 

Insulin dependent (Type I) diabetes Is due to dama^ 
to the Beta cells of Pancreatic islet of Danger hans. It 
is not directly inherited/ although individuals may inherit 
a predisposition associated with certain HLA types. The 
peak incidence is 10 « 20 years# although elderly patients 
can also be Insulin dependent. Non-insulin dependent 
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(Type II} diabetes has no known cause, although in many 
causes there is a strong genetic component, unrelated to 
the HLA system. It is most prevalent after middle age 
and occurs most frequently between the ages of 50 and 70 
years, although there is a certain amount of overlap between 
the two types of diabetes. 

The prognosis of the diabetic patient has basically 
changed with the discovery of insulin. Diabetic coma was 
the main cause of death in diabetics before 1921, and the 
average time of survival was about 5 years. Today, a 
diabetic lives almost -as long as the average normal person. 

His Fate is extensively determined by the late complications 
of the blood vessels. Involvement of small as well as 
large blood vessels presently represents almost 80% of the 
direct cause of death in the diabetic patient. They should, 
therefore, be the main object of the medical and scientific 
effort. 

Diabetic microangiopathy is virtually specific for 
diabetes mellitus according to Jaeger (1856), Diabetic 
retinopathy represents on direct result of this angiopathy. 
Arteriosclerosis ana hypertension may predispose for the 
development of diabetic retinopathy. Diabetes on the 
other hand, may cause earlier development of arteriosclerosis 
and hypertension. 


i 
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Vision is significantly affected due to functional 
or structural daiiiage of different structures of the eye. 
These clianges are “elated to duration of disease, age of 
onset ai^d control of diabetes. 

The dic.i..-.? tes in eyes creates problerris in two 
different ways, one by affecting the body functions as 
a risk factor, secondly by changing the osipolarity of blood 
and tissue hydration which leads to rapid and repeated 
changes in number of glasses, blurring of vision, muscle 
weakness, recutrent infection of lid, changes in lens and 
retina alongwith raised Intraocular pressure. Among these 
diabetic retinopathy is a serious complication which leads 
to blindness . 





REVIEW OF LITERATURE 

Complications of Diabetes mellitus are known to occur 
in almost every part of the visual organ. Some of these 
changes are of no importance and are not characteristic. ■ 
Other, however, are pathognomonic for dlatet-s. Statistical 
data about the incidence of blindness due to its ophthalmic 
complications is 20 times more than the incidence of 
blindness in general population. According to data from 
statistics on blindness in model reporting area# 1962-70# 
diabetic retinopathy was responsible for 1 1 . 1% of the new 
cases of legal blindness in all the age groups and 19,1% of 
those in the 20 to 64 year age group. 

The ocular changes related to diabetics are * 

Lids { 

Blepharitis# recurrent Hordeoltim and eczema with poor 
healing tendencies should always place diabetes as a cause 
on the list of differential diagnostic possibilities. In 
diabetics# simple infections may take a serious course. 
Gangrene of the lid following hordeolum or orbital cellulitis 
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wno sta ted that these conjunctival changes allow no 
conclusions as to type and stage of the diabetes. 

Cornea j 

This is affected in several ways, A classic sign 
is presence of corneal striae or folds of Descemet's 
membrane sometimes called Beetham's lines, secondary to 
severe ocular hypotony Waite and Beetham 1935, However, 
these changes are not specific for diabetes. Staining 
of the cornea was found by Janert to be more common in 
diabetics. Epithelial keratodystrophy was published in 
Italian literature by Quarnta 1954 and confirmed by 
lolispada in 1864, The decreased corneal sensitivity was 
first demonstrated by Schullica and Proto and confirmed 
Schwartz in 1974, decrease in comeal sensitivity is 
believed to be part of a generalized polyneuropathy that 
develops in diabetes mellitus (Schwartz 1974), The 
neuropathy mechanism is known but on Ischemic angiopathy 
of vasa nervorum or other small vessels may -be involved 
(Woltman, Wilder 1919). 

A demyelinating process may exist, perhaps related 
to chronic schwann cell dysfunction or alteration in the 
level of nerve free myoinositol content may also contribute 
to the neuropathy (Thomas 1966). 




.IPP*^ 

%p 

1# 

I# 

p 

Hi^ 

iP^ 

1P^ 

w 

If 


Awasthi et ai (1974) have recently shown that the 
reduction in corneal sensitivity is more significant in 
patients with proliferative retinopathy. Recurrent corneal 
erosion which do not heal rapidly is seen (Joslin 1978). 
D'.f^ficient tear production and casement merr.Drane abnormal- 
ities may also conttibute to epithelial breakdown or 
epithelial healing problem in some diabetic patients 
(Mandelcorn 1970) . In a study of 100 cases by Prakash 
Kannan and Ananda noted following corneal changes like 
decrease in corneal sensitivity. Epithelial defects, 
erosions, neurotrophic ulcers, stroma increase in corneal 
thickness, opacities, Decemets membrane wrinkles. Endothelium 
undergoing polymegathism, pleomorphism, pigment deposits. 

Deep corneal opacities were also observed by Koothoven Van 
Goor and Schaly (1943), 

Iris ; 

Diabetes unitcrmly affects the iris. The presence 
of diabetes in life can be inferred by the finding of 
glycogen deposition in pigment epithelium of the iris in 
post-mortem specimens# (Becker 1883, Waite 1935) . Diabetic 
iritis was first Described by Marchal in 1863 and occurs 
in 0.8 - 8% of cases. Elschnig 1937 differentiates a 
metastatic type of iritis with « severe oeurse from a 
different type that is caused by distruction of pigment aid 
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§ tend to cause glaucctr.a. Hydropic degeneration of the 

S? pigment epithelium is the cause of the black staining of 

O the aqueous humour during intraocular surgery (Armaly and 

S> Baloglov 1967 J . 


Diabetic rubeosis iridis was first described in 
1876 by Abadie and was named by R. Salus 1928. This is 
characterized by neovascularization in the pupillary 
portion of iris and in the chamber angle. Rubeosis 
develops in iris without signs of inflammation. This was 
also explained by Kurz 1932 and Francois 1951, 
Pibrovascular membrane develop causing rad la i contract ion 
with the result that tne pupil is distorted and the posterior 
iris pigment epithelium pulled through the pupil into the 
anterior surface of the iris Ectopic uveae, this membrane 
nicy grow iurti;er producing pupillary membrane (Schulze 1967) , 

As these new vessels external into the angle they, along 
with fibrous membr are, which accompanies them, start to 
occlude the aqueous outflow channel leading to Increase 
intraocular tension (Smith 1954), Occasionally the new 
vessels disappear spontaneously and with them the raised 
tension. Fixed pupils may occur on one or both sides in 
diabetics. Glycogen infiltration into the epithelial cells 
and subsequent degeneration in iris epithelium may be 
responsible for diabetic pupil to respond delay to myetrlatica 
(Duke Elder 1940). 


The first report of diabetics relation with cataract 
was given by John Rallo (1798). While by the time Bendt 
(1834), T Bendict (1842) and Hirely (1843) have also reported 
that the patients who are diabetic they are prone to develop 
cataract. 

The percentage of patients representing for surgical 
treatment of cataract has been found to be higher among 
diabetic than non-diabetics (Clegg 1920), Anthonisen 1936, 
Towners and Carey 1955, Norm 1967). All found that about 
5% of patients who have had cataract extraction were 
diabetics, Caird e-c al 1964 and Pirie 1965 found 3% of all 
patients who cajue to cataract OPD were having diabetes. 

Kirby 1933, found that 64% of all the diabetics has 
lenticular change" of seme )cind of which 70% were of senile 
cataract type. 21% nuclear, 7% posterior cortical and 2% 
subcapsular type. Lenticular opacities may appears at a 
relatively early age in people in the prediabetic state 
(Pautique and Michand 1965i Buc)cner 1965; Van Salm 1966). 
Caird, Pirie and Ramsell 1969 noted 4 to 6 times cataract 
more likely to d eve lop at' a youngs age and to progress more 
rapidly. The recorded proportion of juvenile diabetics 
having opacities varies from 2 to 5% (Keim 1950, Janert 1956 
Mohrlke 1956, Ounther 1956, Porsium et al 1964, Knowlee 
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et al 1965/ 3urdi £t and Caird 1965) found a frequency of 

5% and 11% after 10 years of diabetes and 23 to 32% after 
20 years. 

Classically the diabetic or floccular cataract 
consists of showers of small granular opacities (Christmas 
tree pattern) , These appear as ”snow flake** dots directly 
under both the anterior and posterior lens capsules. Van 
Heyningen (1950) sought the pathogenesis of metabolic 
cataract he said increased concentration of glucose enter 
the lens and activate the enzyme aldose reductasewhich favours 
the conversion of glucose to sorbitol. Sorbitol is not 
promptly nietabolirea out through osmotic effect draws water 
into the lens bringing with it sodium, which damages the 
lens fibers and result cataract formation. 

The risk of cntaract associated with aiabetes is 
greater in females than in males (John J harding 1993) , 

It was seen that cataract extraction is relatively commoner 
in diabetic women than in men specially under the age of 
70 years according to study by Pules 1956, Fitzgenald et al 
1961, 

Perkins ES (1983) incidence of diabetes in cataract 
series was 13.66%. The higher ratio of women to men over 
in the diabetes was particularly strikiing and the age at 
which the surgery was performed was significantly lower in 
both men and vomen then in non -diabetics. 

s. 
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Statistics of blindness registration for cataract 
thought to be diabetic in origin are few in number and are 
subject to all th reservations in relation to blindness 
registration for cataract as a whole. Data from Canada 1865 
and from a small study in west of Scotland (Committee on 
blindness l&ioj suggest that blindness from cataract in 
diabetics total about 25 - 33^ of that due to diabetic 
retinopathy and represents about 2% of all blind registrations 
of diabetics registered blind from cataract 70% are over 70 
years old and 81% are women. 

Cataract extraction in the diabetic carries Increased 
risk of rubeosis irldis, neovascular glaucoma,: acceleration 
of proliferative diabetic retinopathy with or without 
vitereous haemorriiage and difficulty in corneal wound and 
epithelial healing. 

There is gooti agreement that the visual results of 
cataract extraction are almost good in diabetics without 
retinopathy as in non-diabetics. About 80% of both groups 
will gain vision of 6/12 or better. Where if retinopathy 
is present only 34% of patients will achieve this acuity. 
Retinopathy is main reason for poor visual resuits after 
cataract extraction in diabetics, as other ocular diseases 
are in non-diabetics (Caird et al 1965) , Retinepathy is' 
by no weans an absolute contraindication to oparation avail 


in presence of quite severe retinopathy and when the visual 
acuity is not greatly Improved the patient may obtain visual 
benefit from operation. 

Diabetic patients have the same range of refractive 
errors as non-di.aoetics but there is some evidence that 
they become presbyopic at a younger age than person in 
general population. Quite often the presenting sign of 
diabetes is myopia Induced by hyperglycemia Diabetic 
patients often state that vision is less clear at certain 
times of the day because refractive errors change alongwith 
blood glucose. So eye glasses should not be prescribed 
during an acute illness. Diabetics often complain of visual 
disturbances in association with hypoglycemic episodes. 
These are not refractive errors but are commonly due to CHS 
effects of hypoglycemia. 

Colour vision s 

A possible association between loss of colour vision 
in patients with diabetes mellltus was first reported in 
1905 (Roy et ai 1986) . The first controlled study of 
colour vision in diabetic patients was reported in 1972 
and 1973 by Knnear and Lahowski and Colleagues who showed 
in large group of Scottish diabetic patients that blue, 
yellow and blue green colour vision losses were found 
significantly more among the diabetic patients with 
retinopathy than in normal controls. 


other more recent studies# using controls (Lorabrail 
et al 1984) and normative data from Belgium (Condit R and 
Breenik et al 1562-1984) have confirmed that colour vision 
is significantly altered in diabetic patients with 
advanced diabetic retinopathy. 

However# it still remains unclear whether or not 
colour vision losses are already present in diabetic 
patients who have little or no diabetic retinopathy, 

Dubois poulson and Cochet and Verriest 1954 to 
1964 were first to note, in case reports# and alterations 
of colour vision in diabetic patients without retinopathy. 
Thus clinical data shows no significant association between 
presence or aosence of a colour vision defect and age, sex 
age at onset or duration of diabetes. Some studies reveal 
insulin dependent diabetics patients with no to minimal 
diabetic retinopathy had significantly more colour defects 
than controls. In ail these studies it is important to 
exclude diaoetic patients with any type of lens changes. 

Intraocular pressure in Diabetes ; 

It was Heine (1903) and Krause (1904), who first 
observed a striking hypotony of the eyeball during diabetic 
coma. Crafe (1924) and Poos (1930) drew attention to the 
extreme variation in. blood sugar levels, considering that 
these reacted on the intraoculax* pressure when conditions 
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for a glaucoma were present. Igersheimer (1944) Philips 
(1946), Crtiz (1947# 1948)# Weinstein (1948) and Larsen 
(1960) have all stressed how a changing intraocular 
pressure could as a mechanical factor# initiate or favour 
the development of diabetic retinopathy, 

Armastrong, Daily, Uobsen and Giror'.^ (1960) on the 
basis of a relatively permanent intraocular pressure of 
23.4 mmHg or higher (Schiotz Tonometer) have recently 
found an incidence of glaucoma in diabetes of atleast 6,6% 
while previously Waite and Beetham in 1935 and reported 
only 0,5% of clinical glaucoma in 2002 diabetic 
patients. 
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The mean intraocular pressure in diabetics is 19,25 
0 imHg (Arora and Prasad 1983) which is higher than the 
normal mean intraocular pressure reported in general 
population i.e. 16.1 rnmHg (Becker and Schaffer), i^ftiile 
in Juvenile diabetics the mean intraocular pressure through 
lower 17.93 mmKg than the mean intraocular pressure in 
maturity onset diabetes mellitus# was higher than the 
average normal mean intraocular pressure. However# Palmar 
(1935) and Armaly and Bologlous (1967) observed low intra- 
ocular pressure in diabetics than non-d ifii»i-t rs . 

Intraocular pressure, in reaction to different grades 
of retinopathies, Chrlttiansoni (1960) studied 172 diabetic 
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presence between 12 - 50 years of age, the aim was to observe 
cii'i'- reaction ol d i^ibetic disease on the pressure of eye, 
while ignoring as for as possible the influence of age. He ^ 
found that the diabetic retinopathy was set up only in 
45 . 6 % cases, a similar co-relation was found by Kornurup 
(1955) i.ei 48,6%, He also reported that the diabetic eye 
have a higher intraocular pressure than a corresponding 
normal eye. Insulin treatnent seems to have but little 
relevance as regards this difference in tension# with increas 
ing retinopathy, difference in tension is accentuated, 

Christ Ions ion found that in grade I retinopathy 
lOP was 16,1 mmHg on an average mean# in grade II# the 
tension decreased to 12.3 mmHg and in grade III still 
decreased to 9.3 mmHg. He also reported eye with diabetic ' 
retinopathy of grade IV have lower intraocular pressure than 
other retinopathic group and the co-effecient of facility 
of outflow rises. 

Igershemier (1944) suggested that ocular hypotony 
in diabetes might play a role in development of diabetic 
retinopathy# it has also been demonstrated that diabetic 

retinopathy often progress rapidly in such ocular hypotonic 
states as pregnancy and after eye operations (Lieb WA 1967# 
Radan et al 1968) # 







A number of studies have pointed out a greater 
occurrence of prcllfere tive retinopathy has been appreciated 
in diabetics with consistently low intraocular pressure than 
those with elevated intraocular pressure (Igersheimer 1944 ) 
or conversely 3 greater occurrence of proliferative 
retinopathy is extremely rare in diabetic individual with 
primary open angle glaucoma. 

Topical cort icosteriods have been demonstrated to 
induce increase intraocular pressure in human eyes. 

The degree of pressure response was genitically transmitted 
in Mandelian fashion of particular interest was close 
relationship between this genitically determined response 
and primary open angle glaucoma, 

Becker and Khan (1964) # suggestions have been made 
that elevated intraocular pressure might be used to prevent 
the patients with diabetes from developing proliferative 
retinopathy, ; 

Diabetic Retinopathy t 

Diabetic retinopathy first described by Von Jaeger 
in 18S5 is one of the major tragedies of ophthalmology# in 

our present generation it is predictable but not preventable 
Chronic and progressive , in Its , bourse and leading to blindness 
in deterestlng percentage of eases. Desmarres (1856) AV^Graef# 
(1859)# T Deber (1878)# S MeKimsiie and' E.' Nettleship 
J, Hirsehberg 1890) and 

p ie tvre of diabetic ^ ^ ' 
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In the insulin era after 1923, the relation between 
the clinical picture and the naorpho logic finding# in 
diabetic retinopathy were studied by Ball ant yne and Lowenatein 
(1943), Friedenwald (1943), Ashton (1949), Thiel (1956), 
Cogan, Kuwabara, Toussaint (1961), Wolter, Bloodworth (1961) 
Patz and Maumence (1962), 
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Diabetic retinopathy has been divided into three 
stages according to fundus changes seen after dilation of 
pupils (Lloyd, Aiello et al 1978), 

Stage I : . 

Background retinopathy which includes presence of 
microaneurysms wi-t-h or without small dot & blotch haemmorr- 
hages, hard exudates and fewer than five soft exudates, 
minor venous abnormalities characterized by irregularities 
in the width of veins, sheathing of veins, tortuosity of 
veins, arteriolar narrowing, • arteriovenous nicking, retinal 
oedema . 

II t 


Preprolif erative diabetic retinopathy which includes 
presence of cotton wool spots more than five, venous 
beading and duplication, intra retinal miorovascular 
abnormalities. ' Areas of nonperfuelon or capillary closure, 
macular odema in young 'patiepb 


Proliferative -diabetic retinopathy which includes - 

i) Vasoproliferation new vessels on the disc or else- 
where fibrous tissue nteRsbrane* 

ii) Fibrous growth stage with contraction leading to 
retinal haemorrhage^ vitreous haemorrhage, tractional 
retinal detachment . 

Mekenzic and Nettleship (1877) were the first to 
discover capillary aneurysms in a case of Glycosuria, 
Ballantyne and Loewenstein (1943) succeded in proving that 
the earliest sign in diabetic retinopathy is the micro- ^ ' 
aneurysm. These seen ophthalmoscopically are small size 
round in shape, sharply defined and sometime show a light 
reflex which iridicate spherical form, these may be confused 
with punctate haemorrhage which are not globular but 
petechial in shape. The microaaeurysms can be found in 
any part of fundus but when few usually near the macula. 

They often seem to be attached to five perimacular vessels 
with line. These undergo sclerosis or complete hyalinisation 
with or without thrombosis leading to formation of opague 

sear which appears as surrounded by a fank narrow 
hale or white spot. 

Haemorrhages, roost characsteristically occuring in 
the. deeper layers of ratina and henee round and refulajr.te 



shape and are also a relatively early feature of 
diabetic retinopathy (Ballantyne and I-owenatein 1943) * 
These may occur due to rupture of microaneuryws which are 
at level of gcmglion cell layer and punctate shape. These 
are grouped under dots and blots. 


The exudates usually situated in intranuclear layer 
but later breaking down barriers between these space and . 
forming compact masses waxy patches. These differ from 
that of hypertensive exudates which is fibrinous, large 
patch granular appearance and of a silvery grey colour 
while of diabetics the exudates are of fatty er lipid 
substance, smooth hamogenous texture of hyaline or fatty 
deposits , 


Hard exudates are more common. As regards the 
retinal vessels their contest clinical change is probably 
a general fullness of the larger veins (Ballantyne and 


Cowanster 1943, Michaelson 1949) 


Phlebosclerosis formation of loops and cells are 
new built preretinal vessels O' Brian and Allen 1940, 
Philips 1946 are pathogenomic of diabetics. Network of 

capillaries (Retemlrabile) , which occur in all conditions 
Characterized by circulattry statfs^ in the retina are ' 
common in diabetics, ' '.''hu;,; 
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The pre retinal vascular proliferation may remain 
there or regress leaving a vitreo-retinalscar, frequently* 
however it invades the vitreous space either through gaps 
in the cortical vetreous (Tolentino et al 1966) or else, 
because it is pulled forward by a shrinking vitreous {Davie 
1966) . The proliferative phase of diabetic retinopathy is 
a true neovascularisation with the accompaniment of 
connective tissue (Dobree 1968) . These new vitreal vessels 
arising from the intraretinal vessels do not have intra- 
mural pericyte ctlls (Hogan 1967), The contraction of the 
connective tissue may give rise to retinal detachment 
(Dobree 1968) . Proliferative retinopathy is found in 
about 2 to 16 percent of diabetics (Wilson et al 1957; 
Postmann 1954; Engelson 1954; Scott 1951-53; Kornerup 1958). 

Fluorescein photography helps to understand the 
pathological process, by which we can demonstrate capillary 
dilatation disturbance of normal capillary pattern which 
are among the earliest sign of diabetic retinopathy 
(Kohner 1967) . 

The development of disturbance of microanwrysm may 
ta)ce place in less than a year (Keen aiM3i Smith ^ 
1959). Exudates and haemorrhage may also cernm and go,- 
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The general increase in diabetes mellitus is high 
for its affects between 1-4 to 1 .7% of population . It 
occurs particularly in people in fifth and sixth decade 


of life. There has be continous increase in the incidence 


of diabetic retinopathy in past few decades 


Wagenar figure of this point are; in 1921 immediately 
prior to the introduction of insulin, found an incidence of 
8»5% of diabetic retinopathy among diabetica (Wagener and 
Wilder 1921). In 1934, the indidence has risen to 17,7% 
(Wagener et al 1944) and in 1945 - 29.6% (Wagener 1945). 
Typical figures based on large number of patients are those 
of Kornuruf (1957) who found 601 cases of diabetic 
retinopathy in 1285 unselected diabetics (47%) and Dollfus 
(1945) 681 cases in 1,303 patients (52,4%). It follows 

that, at present time diabetic retinopathy may be expected 
to develop atleast in 50% of all the cases of diabetes. In 
evaluating the statistics one has to consider the facts that 
until the introduction of insulin in 1921 many patients 
died before the occurrence of retinopathy, while thereafter, 
they continued to life to develop retinopathy and also that 
examining techniques are much more precise today ’than’ they 
were years ago. This it due to the improvement of /h 
ophthalmoscope and slit lamp aiid fluorescein anoioorabliv- ’’ 
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Diabetic retinopathy In relation to the age t 


1954 was based on the finding in a 22 year old, gardener* 
However, most workers have stated that retinopathy is common 
in patients of middle age group or advance age and rare in 
younger people and extremely rare below the age of 10 years 
whatever the duration of diabetes may be (Forsyth and Payrc , 


1956, Imerslund 1959, Girner I960, Guest Dample Kessler and 


Skillman 1965) 


Diabetic retinopathy in relation to duration of diabetes t 


The duration of diabetes is the most cotmion single 
factor for the causation of diabetic retinopathy. There is 
general agreement that the prevalence of retinopathy in the 


with the 


Kahn HA 


and Brodley RF 1975) , the prevalence of diabetic retinopathy 
among patients at Joslin clinic# was 25% in total diabetic 
population# 7% in patients with diabetes for less than 10 

■ ' t '■ ■ ' 

years# 26% in patients with diabetes for 10 to 14 years, and 
63% in patients with diabetes for 15 years or more. Retinal 
changes are rarely seen until the diabetic has been in 
existence for 3 years, ,a-fact confirmed by all observers 
(Waite and Beetham 1935;, Wagener 1945; friedenwald, 1950; -.v’!'; 
Lawrance et al 1951; Gardes 1951; Mmtt 1953 many "others 
patients who develep the,;,jW 'Of 15 or 15 she 

a frequency of ii*lMites#,..bf 
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Diabetic retinopathy in relation to the age i 

The first report of .diabetic retinopathy by V Jemgaa 
1954 was based on the finding in a 22 year oid, gardener* 
However, most workers have stated that retinopathy is common 
in patients of middle age group or advance age and rare in 
younger people and extremely rare below the age of 10 years 
whatever the duration of diabetes may be (Forsyth and Payne# 
1956# Imerslund 1959# Girner 1960# Guest barnple Kessler and 
Skillman 1965). 

Diabetic retinopathy in relation to duration of diabetes * 

The duration of diabetes is the most correnon single 
factor for the causation of diabetic retinopathy. There is 
general agreement that the prevalence of retinopathy in the 
diabetic population is positively associated with the 
duration of diabetes. In the recent study by Kahn HA 
and Brodley RF 1975)# the prevalence of diabetic retinopathy 
among patients at Ooslin clinic, was 25% in total diabetic 
population# 7% in patients with diabetes for less than 10 
years, 26% in patients with diabetes for 10 to 14 years, and 
63% in patients with diabetes for 15 years or more. Retinal 
changes are rarely seen until the diabetic has been in 
existance for 3 years, a fact confirmed by all observers 
(Waite and Beetham 1935; wagener 1945; friedenwald 1950; 
Dawranc# et tl 1951; .Gardes 1913; ®cotta953 and many Others) 
patients who develep diabetes 'before the age of 15 or ,15 show 
a frequency of 10% or 'less after years of diabetes# .oi'' 


50% after 15 years or so and 80-‘90% after ?6 years or more. 
Lundback (1955) on the initial examination of 246 recently 
diabetics# in whom the disease bad presmnbly deve leped above 
the age of 40 years, found retinopathy present in only 4% 
whereas Dollfus and Haige (1953) found that 90% of diabetics 
Of over 18 years standing had retinepathy and Dolger 1947 
examining cases of 25 years standing, concluded that not a 
single case had escaped. 

Cristiansson's (1961) reported 45.6% of the patients 
had some form of retinepathy in an average diabetic duration 
of 16.7 years, a frequency that is in close agreement with 
the figure given by Kernurup (1955) , Hamely 46,8% in large 
patients. On the other hand patents with proliferative 
retinopathy Grade III and IV (Ballantyne 1946) in 
Christianssons study shows 17.5% of the total case material 
with an average diabetic duration of 16 years the correspond- 
ing figure of Kornurup (1958) are 8,4% with the duration of 
16.1 years the higher frequency in Cristianssons study is due 
to age limit being fixed to 50, 

But it is of interest to note that not all the ;; ■ 
diabetics with long duration of diabetics exlbit the 
retinopathy, Kinsell reports that Beilin was able-y-''' 

to reward 45 patients with ’•Quartsr eentuary victory 
in that they exhibited no signs of “liate diabetes, syn4rom#** ; ' 


even after 25 


4 ^ ■' ' 

■■ -ms* ■ . 
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years of duration of diabetes, According 
to Friedenwald (1954) , there are about 15-20% of diabetics 
who do not show diabetic retinopathy after 20-25 years of 
diabetes . 

Khosla et al (1984) found that more severe form of 
retinopathy was seen as the duration of diabetes increased 
(especially after 10 year period ) but contrary to the 
usual, the prevalence of diabetic retinopathy is related to 
the duration of diabetes. 

Sex Incidence of Diabetic retinopathy t 

Braun (1937), Hanum (1988), Heinsiun (1939) and many 
Others concluded that diabetic retinopathy is more common 
in females than males, Duke Elder describes that females - 
male ratio is 3 i 2, and also that women are more liable to 
develop retinopathy. Proportion of female-male ratio with 
diabetic retinopathy is about 4 i 3; while in some other 
studies there is much greater incidence among females? 

Hanum (1938), for e,g. in 183 cases of diabetic retinopathy 
found 22% females and 28% males. The larger statistics of 
Postsmann and Wiese (1954), Keidlng et al (1952). Janort 
et al (1956) and Babel and Rilliet (1958), however did not 
show a difference between tim sexes. 
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R«tinai l«alons are observed in mild as %fell as 


severe cases. Hanum(1938) found retinopathy to be most 


common in diabetics of mild to moderate severity 


Scott (1957) also believes that retinopathy is more 
common in light diabetes* Donoghass and Drury (1954) in 


contrast to this found retinopathy to be more common 


when more insulin was required to control the diabetes 


Mohmike also shows that retinopathy occurs earlier and 
more commonly in severe cases. Waite and Beetham (1935) 
however, finds no relationship at all between the frequency 


of retinopathy and the severity of disease 


of contr 


The clinical and experimental evidence suggests 


that good control of metabolic aspects of diabetes delays 
the onset and decreases the severity of retinopathy to 
prove this prospective study of metabolic control has been 
performed in experiment with animals (Engerman# Bloodworth 


1973) . They found that poorly controlled group developed 


retinopathy while striking reduction in incidence and 


severity of retinopathy in well cbntrolled^ gifOUp 


The famiilor tmt nt d4ab#%*i 

Juvenile onset* 




largely abandoned by diabetologlsts , the classification 
adopted by the Americans Diabetic Association and W*H,0« 
divides the majority of patients into type I (Insulin 
dependent diabetes mellitus IDDM) and type Il|Non-insulln 
dependent diabetics mellitus (NIDDM) , Abandant evidence 
show that these two have entirely different eitiopathogeneaia 
Majority of type I patients develop the disease in 
childhood or in adolescence, but it is by no means confined 
to this age group. Type II predominantly affects the adults 
life. Etiology of type I is immune mediated distruction of 
Islet B cells, while etiology of type II remains mainly 
unknown , 

In Juvenile diabetes, retinopathy rarely occurs 
before 16-18 years of age (Larson 1960). In patients, who 
were under 20 at the time of diabetes was discovered, the 
interval between this and visual loss was on an average 
17,4 years (Fertz and Berkov. 1968). 

Above 20% of Juveniles with diabetes show changes 
in fundus (Chylinska and Abramowiez 1969/ Darnaud et al 
1963) . The proliferative form appears in about 10% of 
cases of Juvenile diabetic retinopathy. Prognosis in these 
cases is poor, about $0% having less than 6/60 vision in 
both the eyes after 5 years (Deekort et'al 1967), ' ThiS' 
type of Juvenile diabetic retinopathy appears between 10-14 


'p'pte 


pi 





years of age, whole simple or non proliferative type does 
not appear until 16-29 years <Michaelson 1980) . The simple 
form of retinopathy appears in less than 10% of eases if 
diabetes has lasted for less than 10 years period; but it 
is found in atleast 70% after 20 years of diabetes (Knowles 
1965) , Kohner (1977) has suggested that there is an assoc- 
iation between proliferative retinopathy and •Juvenile onset' 
diabetes and between diabetic maculopathy and ’Maturity 
onset', Bodanosky, Cudworth, Whitelock and Dobree (1982) 
also confirms this view. They also report association 
between male sex and proliferative retinopathy. 


The reported incidence of retinopathy in Juvenile 
onset diabetes is greater than in adult onset group because 
the patients live long enough for the retinopathy to develop. 
The highest percentage, 80% ©ccured in cases of more than 
15 years duration of diabetes. The onset of retinopathy *rj 
•Juvenile diabetes ' occurs . after atleast 6-7 year (Borta and 
Molnar 1970). Terne (1972) reported retinopathy in 67% of 
cases of Juvenile onset diabetes compared to 43% of adult 
onset diabetes. 


Diabetes can be the cause of es^traocular muscle 
palsies involving the 3rd (,©euioifK>tor) # 4th trochlear 
6th abducens erahial^ nerves*. ^ ,1^ of ,, dietoetib 

palsies is that'^they teiidilie or begning o 







which does not show signs of recovery in 6 inontha may 
well not be diabetic origin (Brude et al 1985)* 


The association of optic nerve hypoplasis in e 
child with a diabetic mother was first noted by Peterson 
and Walter (19/7) ord then elaborated by Nelson Elossell 
and Sadum (1986) , The quarelet of diabetes mellitus, 
diabetes insipidus optic atrophy and deafness is referred 
to Wolfram’s syndrome (DIDMOAD) is commonly seen in 
juvenile diabetes. Lessell and Rosman (1977) , Wolf ram 


An increased occurrence of diabetes mellitus 20% 


has been noted in patients with anterior ischemic optic 
neuropathy of the non arteritic variety. Guyer (1985), 
Ellenberger (1973), Repka (1983)* 


Burde (1985) used term vasculopathic mononeuropathies 
involving 3rd nerve with pupillary sparing Rucker (1958), 
Goldstein (1960), Bell’s palsy may precede a diabetic 
ophthalmoplegia in about one third of cases by several months 
to years Jaffe (1967) , 


Patients with diabetes mellitus are known to develep 
infections processes including orbital cellulitis character 
ized by proptosis, periorbital swelling and ophthalmoplegia 
Burde (1985), Rootman J and Lippincott, J8 (1988). 





MATERIAL AND METHCDS 


MATERIAL i 

The present study has been carried out in the 
departJtent of Ophthalmology in active collaboration with 
diabetic clinic# department of Medicine, M.L.B, Medical 
College# dhansi. 

The selection of eases was done from the patients 
attending diabetic clinic and also diabetic patients 
attending the out patient department of Ophthalmology 
during their routine eye checkup* These patients belonged 
to Jhansi and near by district of U.P. and M.P, A total 
of 106 cases were selected for the study from 1995 to 
1996. 

METHCP i 

Details of the findings of each patient was 
recorded on the prescribed working proforma, (Seneral 
information of patient along with duration of disease# 
duration of treatment# type of treatment whether insulin 
or non-'insulin dependent# control of blood sugar* any 
complications associated with diabetes was also enquired. 
Ocular history was obtained in detail and complete 
ophthalmic examination was done which Include recordting 


of the following t 
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This was recorded in every patient with the help 
of Snellen’s distant chart (Snellen 1S62), if vision was 


very much impaired then hand movement, 


perception of 


Examination un' 


were examined externally under diffuse light. Orbit and 
face was examined for any facial asymmetry or deformity 
Eyebrows for any hair loss# movements of eye ball and 
position, eye lashes for partial or complete loss, regular 
or irregular pattern. Lid margins for any signs of 
inflammation, sty and drooping of lids and inrolling or 
outrolling of lid margins. 


Conjunctiva was examined for conjunctival blood 
vessels any aneurysms, congestion# haemorrhage, conjunctivitis 
and nodule. Non specific changes such as pterygium, 

Pinguecula and xerosis were also noted. Sclera for any 
signs of inflammation viz. scleritis and episcleritis and 
cilliary staphyloma. Cornea was examined for superficial 
interstitial and exposure keratitis, vascularisation of 
cornea, opacity and ulcer were also, noted, ^if ulcer was • 
suspected, it was confirmed by staining of cornea with 2 % 
fluorescein solution, corneal sensation 










cotton wisp* Anterior chainber was examined for Its depth 
and contents especially to find out keratic precipitates 


Iris was ^■'xamined for colour, surf ace# pattern any 


neovascularization, synechiae and atrophy 


Pupil was examined for size, shape and reaction 


to light# Lens was examined for any opacity or pigmentation 


EXAMINATION UNDER LOCAL ILLUMINATION * 


Slit lamp examination of each case was done in a 


semidarkened room in ophthalmic department. Patient was 


made to sit on stool and rest his head in a proper position 


All the structures of anterior eye were examined by various 


methods of illumination, i.e, diffuse illumination 


Sclerotic scatler, direct focal illumination, direct and 


indirect retroillumination 


and indirect illumination 


anterior chamber, iris and lens were noted 


attention was given to find out early punctate keratitis, 
staining of cornea, folds in deceroets meiribrane 


4. Colour vision test was done In patients haying visual 
acuity of S/6 by ishlhaira 'igpXgur plates, patients ha 


cataract and aphakia 




Intraocular tension was recorded by 


standard ctrtified indentation schiotz's tonometer 


into eye 


direct ophthalmoscope and the retinal status was 


a) Fundus with no significant findings. 

b) Diabetic retinopathy stage I (Background retinopathy) 

c) Diabetic retinopathy stage II (Preproliferat ive 
retinopathy) . 

d) Diabetic retinopathy stage III (proliferative 
retinopathy) , 


AIMS OP STUDY 


To Study the ocular changes seen in diabetes 
mellitus in Bund el khand region. 




WORKING PROFORMA 

STUDY OF OCULAR CHANGES IN DIABETES MELLITUS IN 
BUNDELKHAND REGION 


Case No. 

OPD/MRDNo. : 

Date ; 

Name : 

Age /Sex : 

Literate / Illiterate ; 

Address ; 

Socio Economic Status : 

Age at onset and duration of Diabetes : 

Type of Diabetes IDDM / NIDDM : 

Ocular History ; 

Ocular Examination 

Head Posture : 

Facial Symmetry ; 

RE LE 

Orbit : 

Eye Brows : 

Eye Ball Position and Movements 
Eye Lids : 

Palpebral Aperture : 

Conjunctiva : 

Cornea , : 

Sclera : 

Anterior Chamber : 

Iris 

Pupil ; 

Lens : 

Lacrimal Apparatus ; 

Vision : 

Colour Vision ; 

Tension : 

Field of Vision : 

Slit Lamp Examination : 

Fundus : 
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OBSERVATION 

The present study was carried out in 106 Diabetic 
patients attending Diabetic Clinic, Department of Medicine 
as well as Department of Ophthalmology, M.L.B. Medical 
College, Jhansi over a period of one year from October, 1995 
to October, 1996. 

A total of 106 cases were exariined out of them 
total number of males were 64 (60 #3%) and total no. of 
females were 42 (32.62%) with a male to female ratio of 
approximately 3 ; 1. 


Table no. I r Distribution of patients according to age 


SI, 

No. 

Age in years 

No . of patients 

Percentage 

1. 

Less than 20 

4 

3,77^ 

2. 

2 1 ■ ; 4 0 ' ■■ ' 

24 

22.64 

3. 

0 

1 

56 

52.83 

4 , 

More than 61 

22 

20.75 


Total 

106 

100.00 


r' 


' 9y 
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Table no, 1 shows age-wise distribution of diabetic 
patients. As is evident most of the 56 (52,83%) cases in 
the age group of 41-60 years. However, 24 (22.64%) cases 
were seen in the age group of 21-40 years and 22 (20.75% 
cases were of 61 years and oniy 4 (3,77%) cases were below 
20 years of age. 


Table no . II i Sex-wise distribution of patients 


SI. 

No, 

Age 


Female 

Total 

1. 

0 - 20 

4 

0 

4 

2. 

21 - 40 

10 

14 

24 

3. 

41 - 60 

36 

20 

56 

4 . 

61 - above 

14 

8 

22 


Total 

64(60 

.38%) 42(39. 

62%) 106 


Table no. II shows sex-wise distribution of total 
cases according to age group. As can be seen from the 
table II, a total of 64 (60*38%) cases were among males, 
while 42 (39,62%) were seen among females. Males were more 
as compared to females in all age groups except in age group 
of 21 to 40 years. Females were 14 in number and males were 
just 10 in number. 




, 
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Table 

no. Ill 1 

Distribution 

of cases 

according 

to type 



of Diabetes 

mellitus 

SI. 

No, 

Group 

No . of 
cases 

Male 

Female 

Percentage- 

1. 

IDDM 

28 

14 

14 

26.42 

2, 

NIDDM 

78 

50 

28 

73 ,58 


Table no. Ill shows type of Diabetes mellitua in 
the cases seen. Maximus^ 78 (73,58%) cases belonged to 
non-insulin dependent diabetes inellitus out of which 50 
(64,10%) were males and 28 (35,89%) were females, 28 cases 
were of Insulin dependent diabetes mellitus, out of which 
14 (50%) were males and 14 (50%) were females. 


Table 

no , IV ! Ocular 

involvement 

among different age 


group # 


SI. 

No. 

Age in years 

Total no 
of cases 

, No. of, cases 

ocular 
involvement 

1. 

Less than 20 

4 

4 

2. 

21 - 40 

24 

18 

3. 

41 - 60 

56 

52 

4, 

61 - above 

22 

21 


Total 

106 

95 


Table no. IV shows ocular involvement among 
different age groups. As is evident most of cases 56 
(54,73%) were seen in patients above age of 40 years 
and ocular involvement was less 4 (4.21%) in age group 
less than 20 years. 


Table no. V ; Showing ocular manifestation with duration 
of diabetes . 


SI. 

No. 

Duration of 
disease (Yrs) 

No, of 
patients 

Ocular 

involvement 

Percentage 

1, 

0-5 

20 

4 

20,0 

2. 

6 - 10 

46 

30 

65.22 

3 . 

11- 15 

16 

12 

75.00 

4, 

16 - 20 

10 

8 

90.00 

5. 

21-25 

10 

10 

loo ,00 

6, 

Above 25 

4 

4 

100,00 


Table no, V shows duration of dimease. The ocular 
manifestation were of increasing trend as the duration of 
diabetes increases. It was nearly 100% in above 20 years 
of duration of diabetes and it was 20% in below S years 


duration of diabetes 


. ' . ■ I , ■, .'f*, ' ^ ■ .■ 
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Table no, VI t Showing the involvement of ocular adnexa l 





SI. 
No . 

Lesions 

No. of 
cases 

Mails 

Fain 'fill® 

Percentage 
Total no. of 
Dts . - 106 

1. 

Facial muscle 

Palsy 

- 

- 

- 


2. 

Trichiasis 

4 


4 

3.77 

3, 

Blepharitis 

8 

3 

5 

7.54 

4. 

Recurrent-stye 

11 

4 

7 

10,37 

5, 

Ptosis 

1 

1 


0.94 

0 , 

Lagopthalmos 

mm - 



- 

7, 

Acute dacryocystitis 1 

1 


0,94 

8. 

Chronic dacryocystitis 1 

- 

. 1 , 

0.94 

9. 

Orbital cellulitis 


- 



10. 

Ophthalmoplegia 

- 

- 

' - 

- 


Table no. VI shows 

involvenrit: 

!nt of 

ocular 

adnexa in 


diabetic patients . The following observations were made. 

Most common finding was Recurrent-stye which was 
present in 11 CIO .37%) cases# C4 males and 7 females). Other 
most common finding was blepharitis# mostly ulcerative type 
in 8 (7.54%) cases out of which 3 males and 5 females. 
Trichiasis was seen in 4 (3.',77%.) cases all femalas, ' 

i>tosis was seen in one patient (0.&4%) which improved 

after 3 months. Acute dacryocystitis was seen in one male 

patient and chronic dacryocystitis ip one female patient. 

; : • - . : 1 .-;; 
facial muscle palsy# lagopfehalmos and orbital cellulitis.. was',:' 

. . ■ ■ . , . 3;’ ' V'‘' “ 

, ,not seen among 108 cases# ophthalsioplegia was not speh'fih any 

1 t* ' "> ’ , -1 V ’ " ■' v~ i yi: ^ ' ", '' I’ ' I v% r' 1 " ‘‘I ' 1 ' ' ' '' '''' ' ’ ' , , 
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Table no, VII : Showing involvement in conjunctiva and 

Sclera in diabetes. 


SI . 
No. 

Conj , lesions 

Male 

Female 

Total 

Percentage 

1 . 

Conjunctivitis 

1 

2 

3 

2.83 

2. 

Xerosis 

2 

- 

2 

1,87 

3. 

Pterygium 

0 

1 

1 

0.94 

4 • 

Pingicula 

- 

- 

- 

- 

5. 

Scleritis 

- 

- 

- 

- 

6. 

Episcleritis 

■ e* 


' ' w 

m 








Table no. VII shows Involvement of conjunctiva. 
Conjunctivitis was present only in 3 (2,83%) cases and 
xerosis in 2 (1.87%) cases and Pterygium in one (0,94%) 
case* No changes in Sclera were noted. 




. 3 -;, . 
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Table no, Vlii s Showing the involvement of Cornea a* 

seen on slit lamp examination. 

(Total no. of patients -106) 


SX t. 
No e 

Lesions 

M'^Xd 

Female 

Total (%age) 

1, 

Superficial punctate 
keratitis 

3 

2 

5 

(4.71%) 

2. 

Exposure keratitis 

« 

- 



3. 

Corneal straiate 

3 

1 

4 

(3.77%) 

4. 

Decreased corneal 
sensitivity 

12 

3 

15 

(14.15%) 

5. 

Corneal opacity 

3 

2 

5 

(4.71%) 

6 . 

Corneal ulcer 

1 

- 

1 

(0.94%) 

7, 

Anterior staphyloma 

- 

- 

- 

- 


Tota 1 

22 

8 

30 

(28.28%) 




Table no. VIII shows involvement of cornea in 


different ways in diabetic patients. The most common entity 
found was decreased corneal sensitivity which is in 15 (14.15%) 


cases and next common finding was superficial punctate keratitis 
and corneal opacity in 5 (4,7%) ca»«s. 


Other findings were less cceunon such as corneal 
straiate in 4 (3.77%) eases and only one (0,94%) case of 


There were no cases of Jtoterior^ staphyloma 
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Table no , XI t Showing the involvement of anterior Uveal 

tract in Diabetic patients. 


si# 

No. 

Lesions' 


Female 

Total (%age) 

1. 

Acute iridocyclitis 

3 

1 

4 (4 ,1‘m) 

2. 

Chronic iridocyclitis 

- 

- 

4- ^ 

3. 

Iris atrophy 

- 

2 

2 (1.88%) 

4. 

Pigmentary changes 

2 

1 

3 (2,83%) 

5, 

Rubeosis iridis 

1 

- 

1 (0.94%) 

6, 

Fixed pupil ■ 

6 

3 

9 (8,49%) 


Table no. IX shows involvement of anterior uveal 
tract in diabetic patients. 



Fixed pupil not responding sluggish reacting to 
light was noted in 9 (8,49%) patients among them 6 were 


cases# out of them 3 were male and one female 


Pigmentary changes were noted .in 3 
out of them 2 were male and one female. 


Rubeosis iridis was seen in one (0*94%) patient who 


also had glaucoma.' ■ 

Signs of iris atrof^y were seen in 2 (1.88%) 
patients# which were females* ' '■ = ...'-t'n-' 



T’* -i' V^Sl 


Table no, X j Showing lenticular changes in diabetes 
according to age. 


Total cases/ No. of eyes 
Total eyes with lenti- 
cular changes 


Table no. X shows incidence of lenticular changes 


in diabetes were about 34,90% 


Maximum no. of cases were of 42 (37.5%) in 41-60 


years age group. Mostly of senile cataract type. True 
diabetic cataract was seen in cases below 20 years of age 


In age group 61 and above, the incidence of cataract 
increased than other age groups about 40,9%, Cataract was 
common in all age groups as it is evident in above table. 


I* a 

0 - 2 

4 

C8) 

8 

100.00 

lE • 

21 - 40 

24 { 

:48) 

6 

12,50 

3. 

41 - 60 

56 j 

[112) 

42 

37.50 

4 , 

61 - above 

22 

(44) 

18 

40,90 
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Table no « XI ; Distribution of diabetics patients having 

lenticular changes according to sex. 


SI • 
No • 


Total 

cases 

No. of eye 

having 

cataract 

Total 

cases 


Age 

Male 

Female 

Percentage 

1. 

0 

1 

o 

4 

8 

4 

0 

100,0 

2. 

21 - 40 

24 

6 

2 

1 

12,5 

3. 

0 

1 

v-l 

56 

42 

5 

16 

37.5 

4 • 

Above 61 

22 

18 

3 

6 

40.9 


Total 

106 

74 

14 

23 



Table no. XI shows distribution of diabetic patients 
according to sex. Total no. of females were 23 and males 14. 
In age group 41 to 60 years, fenjales were 16 and males were 
only 5 . 

In age group above 61 females out numbered males by 
i females and 3 males. 

In age group less than 20 years, there were 4 cases 
of which all were males. 
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Table bo. XII t Showing the visual acuity in total number 

of eyes and visual acuity in eyes with 
lenticular changes with best possible 
correction . 


SI. 

No, 

Vision 

Total no. 
of eyes 

No. of eyes 
having 
lenticular 
changes 

Other 

cause 

i e 

6/18 or better 

116 

10 

106 

2. 

6/24 to 3/60 

82 

54 

28 

3. 

Less than 3/60 

14 

10 

4 

4. 

Total no. of eyes 

212 

74 

138 

5. 

Percentage 

100% 

34.90% 

65,0% 


Table no. XII 

shows visual 

acuity in eyes 

with 


lenticular changes and eyes having any other cause 
attributing to dim nision of vision like complication of 
diabetic retinopathy# corneal opacity# vitreous haemorrhage 
ref active error etc. 

Blindness due to cataract was in 10 (4 .71%) eyes 
and other causes in 4 (1,88%) eyes. 

Vision was very much impared 6/24 to 3/60 in eyes 
having lenticular changes in 54 (65*85%) eyes# while other 
causes in 28 (34,1‘*%) eyes* ' 


Table no « XIII ; Range of Intraocular tension In various 

grades of Retinopathy. 


SI. 

No. 

Intraocular Tension 

Normal 

fundus 

Stage 

I 

Stage 

II 

Stage 

III 

Noioi 

cases 

No.oi 

cases 

" NO.ol' 
cases 

No .o^ 
cases ■; 

1 . 

12.4 

to 

14,6 

mmHg 

« 


- 

12 

2. 

■ 16'#9 

to 

17 ,3 

mmHg 

25 

■ 17 

10 

14 • : 

3, 

18.9 

to 

20,6 

mmHg 

15 

32 

27 


4. 

22.4 

to 

24.3 

mmHg 


9 

11 

- 


Table no. XIH shows ocular tension in different 
grades of retinopathy. In total there were 86 eases (172 
eyes) in which fundus was visible and intraocular tension 
was recorded in these patient only. Those patients having 
normal fundus had intraocular tension in normal range 16.9 
to 20.6 BwnHg. The patients belonging to stage I retinopathy 
had intraocular tension in 49 eyes was within normal (16.9 
to 20.6 mmHg) range and 9 (15.5%) eyes having raised intra- 
ocular tension (rax*ging 22,4 to 24.3 mmHg). 

The patients belonging to stage II retinopathy had 
intraocular tension in normal range in 37 (77,08%) eyes and 
raised intraocular tension in 11 (22.91%) eyes. 

Stage III group had tension towards lower side in 
12 (46.15%) eyes and normal intraocular tension in 14 
(53,84%) eyes. 



Table no« XIV t Showing Mean intraocular tension in 

relation to retinal status* 


SI. 

No. 

Stages of diabetes 

No .of 
eyes 

Mean 

S.D. 

Range 


1. 

Diabetes with 
normal fundus 

40 

17.93 

l.O 

16.9 - 

20,6 

2, 

Diabetes with 
retinopathy 

132 

18,95 

2,38 

12.4 - 

24,3 

a) 

Diabetes stage~I 

58 

19.12 

1.82 

16.9 - 

24.3 

b) 

Diabetes stage-II 

48 

19,95 

1,91 

16.9 - 

24.3 

c) 

Diabetes stqge-III 

26 

15.49 

1.50 

12.4 - 

17.3 


Table no, XIV shows mean intraocular tension in 
different grades of retinopathy. 

Mean intraocular tension in normal fundus was 17,93 
where as in diabetes with retinopathy# it was 18,95 towards 
higher side as compared to normal fundus. 

Mean intraocular tens ioh was maximum 19.95 in 
diabetes stage II retinopathy* . 

Mean intraocular tension was towards lower side 
15.49 in stage III retinopathy as compared to diabetes with 


normal fundus 


Table DO « XV : Showing percentage distribution of diabetic retinopathy status 
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Table no* XV shows percentage distribution of * 

diabetic retinopathy status according to age of patients. 

Age group below 20 years had diabetic cataract, so fundus - 

was not visible, j, 

■ f' 

In age group of 21-40 years 12 (60%) cases had ; 

normal fundus and 8 (40%) cases had background diabetic 
retinopathy. 

In age group 41-60 years 12 (22,22%) cases had no 
diabetic retinopathy, 15 (22.77%) cases had background 
retinopathy, 20 (37,03%) cases had preprollf erative 
retinopathy, and 7 (12.96%) cases had proliferative ^ 

retinopathy. 


In age group of 61 and above 2 (11,11%) eases had 


no diabetic retinopathy, 6 (33.33%) cases had background 


retinopathy, 4 (22,22%) cases had preprolif erative retino 

pathy and 6 (33.33%) case# had proliferative retinopathy. 



In age group 21 to 40 years, there were less 
chances of developing preprolif erative diabetic retinopathy 


and proliferative retinopathy. Chances of preprolif erative 


retinopathy and proliferative retinopathy were more in 


higher age groups 








Table no* XVI t Showing sex distribution by duration of diabetes and 
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Table no. XVI shows sex distribution by duration 
of diabetes and retinopathy status. 

No. of male were more in NDR group than female. 

•No. of females were more in BDR group than males. 

No. of males were more in PPDR and PDR group than 
females. 

In total there were 30 (71.4294) females having 


retinopathy out of 42 and 36 (56.25%) males having 
retinopathy, out of 64 males. 


Table no. XVII * Showing pattern of diabetic retinopathy according to 

duration of diabetes. 






Table no, XVII shows pattern of diabetic 
retinopathy according to duration of diabetes. 

Duration of diabetes below 5 years had no 
diabetic retinopathy. 

Duration of diabetes 6 to 10 years had mostly 
stage-I diabetic retinopathy (75%). 

Duration of diabetes 11 to 15 years had mostly 
stage-II diabetic retinopathy (83,33%), 

Duration of diabetes 16 to 20 years and 21 to 25 
years had both st^'ge-Il and Stage-III diabetic retino- 
pathy . 

Duration of diabetes more than 25 years had 
Stage-III diabetic retinopathy, ■ 




^ - i ^ 




iiififpS 
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DISCUSSICM 

Diabetes inellitus is characterized by sustained 

i 

hyperglycemia secondary to lack or diminished efficacy ' 

of endogenous insulin and is one of the roost common 
diseases in the civilized world. 


Each part of visual system is susceptible to the 
harmful effects of diabetes which range from changing 
refractive error# to progressive disease of eye itself 
including cornea, iris, lens, retina optic nerve, 
extraocular muscles and orbit. 


As per review of literature it will be noted that 
although ocular complications in diabetes are rated high 
in ntost of the western countries. Yet there are 


considerable variations in its incidence as reported by 


different workers all over the world. In India, very 
little has been reported on this subject in the past few 
decades the reason for this appears to the lack of 



regular ophthalmological survey of diabetic patients 


The oases, were selected randomly from diabetic 
clinic of l>epartment of medicine and from Ophthalmology 
department, M.L.B, Medical College, *Jhansi, 


The present study includes 106 cases, which are 
mostly males 64 (60. 3 7**^) and rest females 42 (39. 6274), 
these may be due to more prevelage given to man. : > ' 





over women in BundeXkhand region in every field from 
education to ev«n sickness and awareness of Health. 

Maximum number of patients were from the age group of 
41-60 years (52.89%) followed by 22,64% in age group of 
31-40 years and 20,75% in 61 and above age groups. 

Most of the patients belonged to urban areas, which 
may be due to less general awareness and ignorance among 
rural people of Bundeikhand region. 

Diabetic patients were divided into two major grovps 
according to type of diabetes mellitus. Type-I insulin 
dependent diabetes or Juvenile onset diabetes which 
comprised of 28 (26.42%) cases and Type-ll non-insulin 
dependent diabetes or maturity onset diabetes which comprised 
of 78 (73.58%) cases. The prevelance of Type-I diabetes 
in Scandinava was 20% and in Southern Europe 13%, 8% in the 

USA according to reports of John (1994) ♦ 

Type-lI diabetes (NIDDM) comprises large group as 
reported 75-80% of North Americans and Europians . 

Regarding the age incidence# the age group of the 
patients varied from 7 years to 72 years# maximum no. of 
cases belonged to 4th decade to 6th decade. Sosby (1966) 
also noted maximum number of eases which belonged to 4th!. 
to 6th decade . 
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Out of total 106 cases In our study, ocular 
involvement were noted in 95 (89.62%) cases incidence 
of ocular involvement studied by Kisby (1967) can« out 
to be 64% of all diabetics, who had lenticular changes 
of same )cind or other, ocular symptoms occur in between 
20% to 40% of diabetics at the clinical onset of the 
disease Lister (1935), refractive changes upto 47% 
Granstroro (1933) . 

In the present study it was seen ocular involvement 
was more common in older age groups, in table no. 
IX, 52 cases out of 56 having ocular involvement in one 
way or other in age group 41-60 years, and 21 cases out 
of 22 in age group above 61 years. 

Ocular involvement was more in patients having 
longer duration of aiabetes. with duration of diabetes 
less than 5 years had 20% involvement, and those with 6-10 
years 65.22% and 11-15 years 75% and 16-20 years 90% above 
21 years had nearly 100% involvement in one way or 


other. 


Involvement of ocular adnexia was in 26 cases. The 


following lesions were noted facial muscle weakness, no 


eases were seen. 


Trichiasis was observed in 4 (3,78%) cases which 
comprised of females only. Blepharitis was obsejrvedi in ;::M : 
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8 (7,54%) cases. Recurrent Sty was observed in li (10*37%) 

I 

cases. A. Dolenek and A. Takac (1967) started the 
involvement of lids in these conditions but about the 
incidence no data is available, 

' ' ' ' . ■ ■ ■ 

Acute dacryocystitis was seen in one (0,94%) case ' 

and chronic dacryocystitis in 1 case. ' ■ ^ 

Ptosis was observed in one case. There was no 
case of ophthalmoplegia, although oculomotor nerve palsies 
have been reported by BrvKle et al 1985, Rucker 1958, 

Goldstein 1960, Jaffe 1967, Some of workers have reported 

that ophthalmoplegia is not coiwnon, Waite & Bee tharo 1935 

, , 

found a frequency of only 0,4% in 2000 cases of diabetes. ; 

There was no case who had orbital cellulitis, which 
was noted by Burde (1985), Rootman and Lippincett (1988). 

The main reason may be the number of cases seen in this 1 

study is very less than the study carried by them. | 

Involvement of conjunctiva was seen in 6 (5,64%), \ 

f 

In 3 cases conjunctivitis was seen and 2 oases of Xerosis i 

i, 

and 1 case of pterygium, pingicula, scleritis and ;; 

episcleritis was not seen in any cases, 

Corneal lesion in diabetic patients wre found in , ■ fi 
30 (28,28%) cases. Decreased corneal sensitivity was 

' % S.’’ J ^ , ?■ ‘‘ f,' I ’"j ll, ,• f ^ ' ' 

found markedly impaired in 15 (14,15%) oases, 

' ■ ..................... . — J--;# ... y. y. . l 

■ / ' - r 






findings as compared with Prakash and Kannan (1993) 
reported 42% of cases of diabetes having decreased 
corneal sensitivity. 

Superficial punctate keratitis was seen in 5 (4,71%) 
cases and corneal opacity was seen in 5 (4.71%) cases# 
corneal straiate was seen in 4 (3,77%) cases. One case 
had corneal ulcer (0.94%) . Exposure keratitis and anterior 
staphyloma was not seen in any case. 

Involvement of iris was observed in 9 (8,49%) , 

Acute iridocyclitis was seen in 4 (3,77%) cases. Studies 
conducted by Marchal (1863) have reported involvement of 
iris as iritis or iridocylitis in 0.8 to 8% of cases. 

Waite and Beetham (1935) reported about 1.3% of 

iritis , 




Pigmentary changes was seen in 3 (2.83%) cases in 


»ur study, Becker (1883) # Armaly and Baloglon (1967)# 
Waite 6t Beetham (1935) in their study found out pigment 



deposits in various sites in the anterior chamber in 



almost a third of diabetics 


Iris atrophy was observed in 2 (1,88%) cases# these 
were above 70 years age group patients. :''i: 
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Rubeosis iridia was observed in only one (0.94%) 
case in our study. A figure of less than 1% in much 
more reasonable janert et al (1957) but according to 
Alagna & Sculiica (1956) . Ohrt (1958) the frequency of 
rubeosis iridis was about 5%. 

Fixed pupillary reflex was observed in 9 (8*49%) 
cases. Involvement of pupil in diabetic patients studied 
by another study was around 10% in patients, Rucker (1958), 
Goldstein and Cogan (1960) . 


Lenticular changes were observed in 74 (34,90%) 
cases, our result is nearly same as reported earlier by 
Janert (1960) , who found lenticular changes in 40% of cases 
and 5% of cases belonged to age group upto 16 years. 

Cataract was common in all age group in our study. 


Flanagan D.W. (I960) also noted that cataract was common 



in all age groups. Maximum number of cases were of 41-60 
years age group* The age at which cataract surgery was 
performed in diabetic patients was significantly earlier* 


Lenticular opacities were more common in female 
diabetics than the male diabetics* There were 23 females 


and 14 males . This result is comparable to the report of 


Heinsius and Arndt 1950# Janert et al 1956 
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Blindness due to cataract in diabetic patients was • 
in 10 (4.77%) eyes. This result when compared to another 
study in West of Scotland (1910) suggested about 25.33% 
blindness due to cataract among diabetics is higher than 
our study . 

Visual acuity of 6/18 or better was noted in 116 
eyes and among these 10 eyes had lenticular changes. 

Visual acuity of 6/24 to 3/60 was noted in 82 cases 
and among these 54 eyes had lenticular changes. 

Visual acuity of less than 3/60 was noted in 14 
eyes and among these 10 cases had lenticular changes. 

INTRAOCULAR TENSION s 

Intraocular tension was recorded in selective 
patients in which fundus was visible to assess the 
changes related to retinopathy. There were 26 cases 
(172 eyes) in which fundus was visible and intraocular 
pressure was recorded. The range of intraocular pressure 
varied in all the three grades of retinopathy as well as 
in patients having fundus findings within normal limits. 

Range of intraocular tension varied in various grade 
of retinopathy^ it was towards lower side in Grade III 
12.4 to 14.6 mmHg • ^ 











■ M. 
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Higher side in Grade I and Grade II, ranging from 
16.9 to 24.3 mmHg, 

Patients having no retinopathy had intraocular 
tension within normal range of 16.9 to 20.6 mmHg. 

It is evident from table no. 14, that total of 40 
(23,25%) eyes, of diabetics had no retinopathic changes 
in fundus and mean intraocular pressure in them is 
17,93 +1*0 which is within normal range of 16,9 to 
20,6 mmHg. 

Another important interesting observation of our 
study was that, s,s the grade of retinopathy increased, 
the mean intraocular pressure also showed an increasing 
tendency until at the final stage grade III retinopathy 
it declined steeply. 


In grade I retinopathy, out of 58 (33.72%) eyes 5 

mean average intraocular pressure is found to be 19,12 + 

1.82 with range of 16,9 to 24,3 mmHg, we find a definite i 

■ I 



increase in the mean intraocular pressure as when compared 
to patients having no retinopathic changes in fundus. 


Grade II retinopathy, out of 49 (27*90%) eyes, 
similarly, following the tradition showed an increase in 
mean average intraocular pressure i.e* 19.95 1*91 and 

i' ! ^ ^ I 

ultimately in grade III retinopathy out of 26 eyes which 
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formed a total of 15.11%# ahowed 15.43 + 1.50 of B»an 
intraocular pressure which when compared to those having 
no retinopathy in fundus 17.93 +1.0 shows quite good mm/mt 
of difference. 


On comparison of mean intraocular pressure observe! 
by us in different grade of retinopathies to that of other 
workers# we find a similar cor elation as found by Arora 
and Prasad (1983). They found mean intraocular pressure 
in diabetics without retinopathy to be 18.17 rranHg while in 
eyes with retinopathy, it was 19.99 inmHg ( In our study the 
intraocular pressure in diabetics with retinopathy is It. §5 
+ 2,38 and in diabetics without retinopathy 17.93 + 1,0). 
Arora and Prasad found significant difference in mean 
intraocular pressure in proliferative retinopathy when 


compared with those having no retinopathy. In grade I 



retinopathy the mean intraocular pressure was 20.98 mmHg. 
in grade II 21,99 mmHg and proliferative retinopathy group 
had 15.22 mmHg. 


In contrast to other findings# Christiansons (1960^ 
who studied total of 172 diabetic patients# he found a 
decreasing schiotz tension as the grade’ of retinopathy 
increased viz 16 mmHg in grade l retinopathy in grade 11# 
the tension decreased to 12.3 mmHg and grade III 9.3' 
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RETINAL STATUS OF EYES t 

Table no. 15 shows th« ratinal status of cas® 
material, cases with retinopathy which forms total of 
66 i.e. 62,26% ot the total case material is nearly 
close agreement with the prior studies viz. Wagener’s 
(1921) found the incidence of 8.3% of diabetic retinopathy 
among diabetics (Wagener and Wilder 1921), in 1934, the 
incidence has risen to 17.7% (Wagener et al 1934) and in 
1945, it was 29.6%, Komuruf (1957) found 601 cases of 
diabetic retinopathy out of 1285 unselected diabetics 47%, 
and Dollfus (1954) reported 52.4% cases. It, therefore, 
follows that the incidence of diabetic retinopathy is on an 
increase and is expected to have above 50% cases of diabetic 
retinopathy at present. 

As has been broadly classified earlier table no. XV, 
the majority of cases 36 (54.54%) were males and 30 (45.45%) 
were females . 


I 



Retinopathy changes observed among the males 69.23% 
and among females, it was higher than males being 75%. 

Duke Elder describes that female - male ratio is 3 i 2 and 

also that women are more liable to develop retinopathyl In 
other studies there is much greater incidence among females i 
Hanum (1938) for eg. in 183 cases of diabetic retinopathy 

k „ . ft' " 

found 72% females and 28% male#, ttie larger #tati*tlc# of - 
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Portsmann and Wiese (1954), Keiding et al (1952), Janert 
et al (1956) and Babel and Si 11 let (1958), however, did not 
show a difference between the sexes* We also observed that 
retinopathy is more coinmon in patients of age group above 
40 years or advance age and rare in below 40 years, These 
findings are very much in correlation with studies by 
Forsyth and Paynt 1956, Imorlund (1959) , Girner 1960, Guest 
Lample Kessler and Skillman 1965. 

As has been broadly classified earlier table no* 

XV amongst the different grades of retinopathy, there 
were 16 males and 10 females (28.26%), in grade 0 
retinopathy. 

In grade I retinopathy - there were 13 sjales and 
16 females (31.53%). 

In grade II retinopathy - there were 14 males and 
10 females (26 ,08%) . 

In grade III retinopathy - there were 9 males and 
3 females (13,04%). 

In various grade of retinopathy - study according 
to Chris tionsons (I960) found maximum number of cases in 
grade 0 viz. 33 males and 49 females. 17 males and If 
females in grade I, in grade II, d males and 6 female#, 
in grade III 7 males and 4 females and finally ll males 
and 8 females in grade IV showing decreasing order# 
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In our study vr« obssrvsd that the diabetic retinopathy 
develops in diabetic patients in duration of 16 to 20 years 
to have all grades of retinopathy while Christianssons (1961) 
reported retinopathy to develop on an average 16,7 years 
of duration. In our study we found duration of diabetics 
more than 5 years is required to develop any retinopathy a 
figure which is close relation with the studies of Kornurup 
(1955) upteem workers in the past bad reported that a 
minimum of 3 years period is required to develop any 
retinopathy (Waite and Beethaman 1935# Wagener 1945# Friand- 
enwald 1950# Lawrance et al 1951# Gardes 1953# Scott (1953), 


To develop proliferative retinopathy# our study 
showed an average duration of 16,5 years on the other 
hand# patients with proliferative retinopathy constitute 
17.5% of total case material with average duration of 
diabetes of 16 years. According to study by Christianssons 
(1960) and Kornurup (1958) also had same figures of 16,1 
year and diabetic duration to develop proliferative retino- 
pathy. 


In our study with relation to duration of diabetes# 
table no. XVII# it was observed that with duration of 
diabetes up to 5 years hed oo retioopathy. 

With duration of .diabetes upto 10 years 16.6d% bed' 

I'mibOj^thy aod 8.33% had 


no retinopathy# 75% had 
grade il retinopathy*' 


r-»- ■? r"! \ 


With duration of diabetes upto 15 years had I6.60X 
cases with grade I retinopathy and 83.83% had grade II 
retinopathy. 

With duration of diabetes upto 20 years 70% had 
grade II retinopathy and 30% had grade III retinopathy. 

With duration of diabetes upto 25 years 40% had 
grade II retinopathy and 50% had grade III retinopathy. 

With duration of diabetes more than 25 years had 
only grade III retinopathy. 

These findings clearly suggests that with duration 
of diabetes# the severity of diabetic retinopathy also 
increases , In another study by Khan HA and Broadly RE 
(1975) # the prevalence of diabetic retinopathy among 
patients at Joslin Clinic was 25% in total diabetic 
population, 7% with less than 10 years duration, 26% with 
10 to 14 years duration, 63% in patients with 15 years or 
more duration of diabetics, Dollfun and Haige (1953) 90% 
in patients of over 18 years duration of diabetics. Same 
findings were observed by Khosla et al (1984) , 

In Nutshell, our study amply demonstrates and 
collaborates the earlier findings, that diabetes affects 
all the structures of eye in one way or other, including 


lenticular changes# me Jr. intraocular pressure increase* 
as the grade of retinopathy increases ultimately showing 
a doainfall at proliferative retinopathy stage. 

The study has also indicated that as the duratton 
of diabetes is increased# it is directly related to the 
retinopathic grade. 




Diabetes mellitus is characterised by sustained 
hyperglycemia secondary to lacV. or dimlriishei efficacy 
of endogenous insulin. Each part of visual system is 
susceptable to harmful effects of diabetes. Present 


study was conducted to see the ocular manifestations of 
diabetes mellitus, in Bundelkhand region. 


In the present study 106 diabetics were examined 
in which 64 (60,37%) cases were males and 42 (39,62%) 


Maximum number of patients were from the age group 
of 41-60 years (52.83%) followed by 21-40 years (22.64%) 
and above 60 years (20,75%), 


Type - I IDDM comprised of (26.42%) cases and 
II NIDDM (73 .58%) . 


Incidence of ocular involvement among 106 diabetica 


was 89,62% and was related to duration of diabetes, rather 


than with the age of patients. With duration of less than 
5 years 20% involvement and 6-11 years (65,22%) and 11-15 

years 75% and 16-20 years 90% and above 21 years had nearly 
100% involvement in one way or other* 


6 $ 


Involvement of ocular adnexia was In 26 cases# 
Blepharitis was observed in 8 cases. Recurrent sty in : 

11 cases. Trichiasis in 4, cases, and one case each in 
Ptosis, Acute and Chronic dacryocystitis. 

Non specific findings related to conjunctiva were 
conjunctivitis in 3 cases, xerosis in 2 cases and pterygiu® 
in 1 case 

Cornea got Involved in 30 cases i.el decreased 
corneal sensitivity in 15 cases, which is significant 
finding among other changes seen in cornea. Superficial 
punctate keratitis and corneal opacity in 5 cases, 
corneal straiate in 4 cases and one case of corneal ulcer. 


Iris was involved in 19 cases, acute iridocylitis 
in 4 cases, pigmentary changes in 3 cases, iris atrophy 
in 2 cases, rubeosis iridis in one case. Pupillary 
reaction to light was found sluggish or fixed in 9 cases. 


Lenticular changes were more common in females 
out of total 74 cases there were 23 females and 14 males. 
Another interesting finding was that the lenticular 
changes was seen in all the age groups, and it appeared 
earlier in diabetics and was important factor for visual 
impairment. ' 
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intraocular pressure was recorded in 86 cases 
in which fundus was visible* It was then compel red in 
different grades of retinopathy. The mean intraocular 
tension in eyes without retinopathy 17.93 + 1.0 swiHg. 

Mean intraocular tension in eyas with retinopathy was 
18.95 + 2.38 mmHg# this when compared to the eyes without 
retinopathy was towards higher side. Mean intraocular 
tension in grade I retinopathy was 19.12 +_ 1.62; in grade 
II 19.95 + 1.91; and finely in grade III. the mean intra- 
ocular tension 15.49 + 1.50 showed lower value than other 
grades of retinopathy including eyes without retinopathy. 

Apart from all these changes we also studied the 
relation between the development of retinopathy and duration 
of disease leaving aside the age of the patient# and the 
severity of disease. The retinopathy seems to develop of 
anygrade on an average of 16.7 years of duration. 

With duration of diabetes less than 5 years there 
was no retinopathy# with duration of diabetes upto 10 
years 16.66% cases had no retinopathy 75% had grade I 



cases had grade II retinopathy and 


retinopathy and 8.33 


none had grade III retinopathy 


With duration of diabetes# upto 15 years 16,6%'’''‘'’' 
cases had grade I' retinopathy# 83*33% grade, 21 and. hone 
had grade III retinoplthy* , . 
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With duration of diabetes upto 20 years none had 

grade I retinopathy# 70% cases had grade II and 30% case# 

had grade III retinopathy. 

With duration of diabetes upto 25 years none had 

grade I retinopathy# 60% cases had grade II and 40% 

case* had grade III retinopathy. 

With duration of diabetes more than 25 years all 
cases had only grade III retinopathy. 

These findings clearly suggests that as the duration 
of diabetes increases# the severity of diabetic retinopathy 
also increases. 
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SUMMARY 


Diabet®® mellitus is the most common endocrine 
disease and the complications are known to occur in 
almost every part of visual organ sc»i« of these changes 
are of no importance and are not characteristics# other# 
however, are pathogonomic for diabetes. These changes 
are related to duration of diabetes, age of onset and 
control of diabetes. 


The present study had been carried out in the 
department of Ophthalmology# M.L.i. Medical College# 

Jhansi# to search out the extent to which eyes become 
victim of diabetes mellitus. The ease were selected 
ramdomly from Diabetic clinic of department of Medicine 
and from Ophthalmology depa;ftment. Details of the 
findings of each patients was recorded alongwith general 
information of patient alongwith duration of diabetes# 
duration of treatment# type of treatment whether insulin 



or non-insulin dependent# all patients went through 
complete ophthalmic examination and complete relevant.,, 
investigation vis. Tonometry CShiot*), slit lamip examination 
and visual field charting when and where required 
jpundoscopy by direct ophthaii«€>i©qp,^*,,.,|^ d'^iating 
by 10% ph.nyl .pterin, droi*. ;i, 
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In the present study 106 diabetic# were ex<Mnined 
in vdiich 64 (60.37X) cases were males and 42 (39.62%) 
were females. 

Maximum number of patients were from the age group 
of 41 - 60 years (52.83%) followed by 21 - 40 year# (22.64%) 
and above 60 years (20.75%) . 

Type - I IDDM comprised of (26.42%) eases and 
type - n NIDDM (73 .58%) . 

Incidence of ocular involvement among 106 diabetics 
was 89,62% and was related to duration of diabetes, rather 
than with the age of patients. With duration of less than 
5 years 20% involvement and 6-11 years (65.22%) and 11-15 
years 75% and 16-20 years 90% and above 21 years had nearly 
100% involvement in one way or other. 

Involvement of ocular adnexia was in 26 cases. 
Blepharitis was observed in 8 cases. Recurrent sty in 
11 cases. Trichiasis in 4 cases# and one case each in 
ptosis# Acute and Chronic dacryocystitis. 

Non specific findings related to conjunctiva were 

conjunctivitis in 3 cases# xerosis in 2 cases and pterygium 

. ‘'i/t* ‘.i 

in 1 case. y 

Cornea got involved in 30 cases l.e, decreesed 
corneal sensitivity In 15 cases# which is signifl|iito,!li:.. 
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finding among other changes seen in cornea. Superficial 
puhctate keratitis and corneal opacity in 5 cases, corneal 
straiate in 4 cases and one case of corneal ulcer. 

Iris was involved in 19 cases, acute iridocylitia 
in 4 cases, pigmentary changes in 3 cases, iris atrophy 
in^ 2 cases, rubeosis iridis in one case. Pupillary 
reaction to light was found sluggish or fixed in 
9 cases , ■ 


Lenticular changes were more conanon in females 
out of total 74 cases there were 23 females and 14 males. 
Another interesting finding was that the lenticular 
changes was seen in all the age groups, and it appeared 
earlier in diabetics and was important factor for visual 
impairment. 


Intraocular pressure was recorded in 86 cases in 
which fundus was visible. It was then compared in 


different grades of retinopathy. The mean intraocular 
tension in eyes without retinopathy 17.93 +1*0 nmnHg. 





'Sff 5 ‘ 


Mean intraocular tension in eyes with retinopathy was 


18.95 ± 2,38 nwHg, this when compared to the eyes without 

retinopathy was towards higher side* Mean intraocular 

' ■ ■ ■ "C' ’ 

tension Ini’gradeil retinopathy was 19,12 ± l#82iTin grude 

ji 19.9§; finally in grade ill,; the isean, intraj 

ocular '15*49 ^ 1,50 showed ■ loiier value; than other 



Apart from all these changes we also studied the 
relation between the developwjent of retinopathy and duration 
of disease leaving aside the age of the patient# and the 
severity of disease. The retinopathy, seems to develop of 
any grade on an average of 16.7 years of duration. 


With duration of diabetes leas than 5 years# there 
was no retinopathy# with duration of diabetes upto 10 years 


16,66% cases had no retinopathy 75% had grade-I retinopathy? 
and 8.33% cases had grade II retinopathy and none had grade 
III retinopathy. 


With duration of diabetes 


cases had grade-I retinopathy# 83# 33% grade II and none 


had grade III retinopathy 


with duration of diabetes upto 20 years none had 
grade - I retinopathy# 70% cases had grade-II and 30% 
casea had grade III retinopathy. 


With duration of diabetes upto 25 years none had 

, . ■ ■■ ■ V; 

grade-I retinopathy# 60p4 cases had grade II and 40%- 
cases had grade ill retinopathy. 


With duration of diabetes more than 25 years all^; 
cases had only grade ill retinopathy# 


elearly suggests .tliat *is 


